Introduction. Let F(X) be the free topological group on a pointed space X [4] . The object of this note is to give a family of closed subgroups of F([a, &]) which are not projective and so not free topological.
The only previous example of a nonfree closed subgroup of an F(X) has been given by Graev [4] , but this was written down explicitly only in the abelian case, and I do not know if Graev's example is projective. Since B has open components, so also does F(B). Hence ttqB is a discrete free group.
There are two other analogues of Theorem 4 which are worth stating.
First of all, it is useful to replace ttq by ttq, the space of path-components, with its quotient topology. There is the added complication that rrQX need not be totally path-disconnected (the usual sin (l/x) space gives an example), Proof. Certainly these groups are both subgroups of R(G).
Since P(gp(X)) is a subgroup of R(G) containing R(X), it follows that R(gp(X))2 gpR(X).
To prove that gp P(X) 3 P(gp(X)) we need to prove that if 77 is any subgroup of R(G) such that 77 contains R(X), then H contains R(gp(X)). But Rio)CH, Ri?)CH, and Rido)rj~l is the multiplication in R(G). Since // is a subgroup, it follows that Rior) C //.
